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SUMMARY 


The attack on the problem of the inhibition of bacteria by 
chemical agents has generally involved « search for more active 
compounds suitable fer this purpose, We have shown that it is 
possible under some con*itions to modify the resistance of the 
organism to the chemice agent, 
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Many antibacterial agents are unsuitable intibitors because of the resis- 
tant individuals which occur as spontaneous mutations in the microbial popula- 
tion, These individuals grow in the presence of the inhibitor and establish a 
resistant culture against which the inhibitor is ineffectual, We have devoted 
considerable study to the occurrence of such individuals, The recent work on di- 
rected mutations suggested that it may be possible to modify the resistance of a 
bacterial population by use of such techniques, The wrk at the Rockefeller In- 
stitute on the transformation of the pneumococcus and the studics of Bowin and 
collaborators (compte, rend. soe. biol, 139, 1047, 1945) have shown that certain 
characteristics of a bactcrial population bes bo modified by the use of a thymo- 
nucleic acid extract of another strain, If this method of inducing mutaticens is 
a general one it might be put te practicel use in the ficld of beetcrial resis- 
tance te inhibitory agents, 

These studies were made with our laberetory strein of E, goli (designated 
as the sensitive strain) end a sulfonemide veaiatant atvein developed froi. it, 

A quantity of cells of both strains was harvested dad coctanaiihe from cach were: 
prepared, The final procedure adopted is reported in table 4, but the carly . 
studies were made with the crude extracts and with the nucleoprotein rother 
hein with the purificd nuclcic acids, These materials were storilized by per- 
mitting them tc stand under 70% ethanol cvernight, They oe then romeved from 
the alcohol, dissolved in. sterile buffer, and added to a series cf test tubcs 
which contained a synthetic £. coli medium and seversl ccncentraticns ef sulfa- 
nilamide, Thé experiment was set up in triplicate with “ne scurice ecntcining no 
nucleopretein cxtrect, ea second ecntaining extract frem the resistant strain and 
a third with extract from the sensitive strain, Sterility controls for the cx- 
tract were included and alu the other tubes were inceculated with a sinall inocu- 
lum from a ycung culture cf the sbiinedas resistant strain, 


The results in table 1 shew thot the resistent culture grew slightly in the 
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presence of 30 iz » sulfenilamide and thet the additdoh to the medium of en ex- 
tract of the resistent culture had no effoet on this resistance, ‘the eddition 
of an oxtract frou a sensitive culture, venaver: prevented the growth by 30 mgy 
and even by 20 a of gulfudlantde, 

The experiment reported in table 2 wes sot up in en identical inanner but was 
inoculated with the sensitive straia of &. goli. It is observed thet shed-aps 
ganism is completely inhibited by 5 «.. of sulfeanilamide both in the control 
series and where an extract of the sensitive strein was added to the mediun, 
The addition of extreet from the resietale strain permitted slight growth even 
in 10 mg of suifoanilamide, 

4 study of the cuantitative changes in the popu ation is reperted in table 
a Here the orgenisms were grown in the presence or abserde of the bact«rial 
extracts as indi cutec but without eny sii ten onide added, After 24 heurs the 
mature waltures were plated ia agar containing verying smounts of sulfanilamide 
to Ritebatne the distribution of resistence in the resulting population, ds 
can be seen frei the plate counts the presence of an eitaaet from a resistant 
culture increases the everage resistance of a sensitive population, anv Lore 
surprising the  uresence of extreet fro. seisitive eelis decrcesed the evorage 
resistance in the resistant population, 

an experiment utilizing the ,urified micleic écid extracts prepared es ine 
_ dicated in table 4 s oved thet these contsined the “treusforming principle", 

fhe aost ovvious exp.anetion of Ube conception assunes that sutetions ree 
cuit fro. jnexaet replicaticns of the genetic mechanist of the :nicrobe and 
that these terrors" ere found in the nucleic acid, Under some ecnditions or- 
ganisms ney assimilate thas eiebiwed fragnents of their genetic control 
mechanisti if they are cdded to the ead uta If the fragments are slishtiy dif- 
Sevens fron those ordinsrily buiit by the organisas the resuit is a inutation, 
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fron the data presenied here 4% “ust be asevumed that the hivhly recistrnt or- 


ganisns of the resistant populetion prefer to absorb the nucleic acid from the 


nor aad culture rather than Peet cete their own genetic mechanism which is eb- 


normal as compared with the zain po-ulation, 
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Nucleoprotein i: xtract 
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0 +> ++ $+4+4+ +t++ 
‘ 2 tot ++4++ +ta+ 
5 +%++ ++++ ate 
10 : +344 ttt+ | ++ 
20 ++ +44 ~ 
30 + + a! 
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Table 3, 


PLAT. GUUNTS UF 2, wuet * SYIMbsTIC aGaR CUP aT ING 
VaiWIG SULFANILAL 1DE OUNCE tat 1ONS 


Stren -satrect «SC 2 5 19 30 
0 
0 


sensitive none 130. iM 2 i: 900. 0 

Sensitive resistant 120i: 7 20 7 100 

iesistant none . 140M 112i 8 ile 800 T° 900 
Resistant sensitive 140 100 i, 420T ay gee ae 0... 
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Table he 


PlusrARsTIUi UF SUCLEIC ACID 


1 gram wet cells - . MM Na citrate in .2). sia desoxycholate, 
Heat to 50° C, for iv minutes, Centrifuge, 


cell debris crude extract 
discard + 4 volumes of LtUH 

other precipitate fibrous. precipitate 
end dissolved substance -(erude nucleoprotein) 

dissolve in H NaCl 

shake with 1/10 vol 

amyl alcohol and 1/3 vol 

chloreforn 
protein 3 nucleic acid 
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